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(54) OXIDE SUPERCONDUCTING WIRE AND US MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To exhibit performance close to 
the performance of a short wire even if it is a wire of 
continuous length when electric fields are generated by 
applying a process making its density high so that the density 
of an oxide superconductor is equal to or more than 90% of 
its theoretical density at a step prior to a former partial 
fusion setting process. 

SOLUTION: The powder of Bi2Sr2Ca1 Cu203 1 to 3 micron in 
crystal grain size, which is synthesized in advance, is filled in 
a silver pipe 6mm in outer diameter and 5mm in inner 
diameter so as to be processed by dies by a wire drawing 
work. Furthermore, after it has been formed into a hexagon 
shape in cross section by a wire drawing work, it is cut off 
and inserted in a silver pipe 8.2mm in outer diameter and 7,1 
in inner diameter, and it is processed by a wire drawing work 
so as to be formed into a wire rod 0.5 to 2mm in diameter 
and 10 to 30m long. In the middle of the aforesaid processes, 
heattreatment is appropriately applied thereto, and the 
generation of gas and swelling are thereby prevented. 
Subsequently, after the wire rod has been rolled so as to be formed into a strip 0.2 to 0.5mm thick, 1 
to 3mm wide and 5 to 15m long, and a process making its density high is applied thereto so as to be 
equal to or more than 90% of its theoretical density. After it has been coiled as required, it is 
partially fused and annealed, so that the wire can thereby obtained, which can maintain its 
superconductivity over its continuous length. 
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wtMsammfct v ^x , »w ©wsHbsn 

Wife it58ft»gS»j»tt. 

WMMfc* w fc «rWR fc tSKflsMtViff. 
d fc *^fc1-£IMI^»«^#. 

»**b«ai-3»*te«axafc, flMaw&fbMSx 

S»*cffi»»iH'r Sffi5>*i»XSfc Sr*r-r5 - fc *«» 

fc -r zmimmmmmm commute* 

BMfc*ffl«»iR*f *Br 36 ©»* t-SP Xi" h »»Jp X II 

»*fb»ai- 5««*b«axa fc , mu^mmimwx 
[zjanEka-rsjRftaxafc £^ri-£ c fc &*MRfci-5» 
[5(1*317] n^5fc6v^a6^c«totttts^b«!a 

XHX\ TW^ffiBS^fc*^^^lliei"5R*^7jc 

lc\ i|^fr»RKl£ff A+6Cfc^J:9*fifc*tbS«ffi 
JHl8ifefflV\ Siffis _h^n-;v^fc|^R^coP a 1 
X% «&it«i^#LXlton K±^aDE*"C»WfcJ!HHE-5r 
S^lStfcoT, ^^O^JiaSa— vl/KHifiS, 2 0 0mm 

£JLJz-eS>5 r fc frttli:t«Mb«M«IWt«)l(it# 

[«M8] B**5fc5vni6ice*ott«t*ft«ia 

_bT95o-/^S!5<orax, »iW*^S*bX lton JE*±o;Jjq 

EE ft l^nffiT?* feWSlET? fe o X , cr -/u 

l!13i<Z>ft'h&B# 2 0 OimiKltfeS: fc SrWStfci-SK 
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Xax% ±^(c|BEUfc^^^<7jR5ES^W-roX^^ 
ttHBlffiir:**), »»i-'Si»W^»9i£UffT+^fc fc 
fcld, ttffiTX*fc#l6]L-TT«tE«UfcX*0[>ffi36S 
sF©-eteoXs B^Raxflri^J; ^feEttt^Lt lton 

ja±oaaE^ tiaw ^sdjs wi^^^x & o x , a>o 

BFP3milL«3as2 0 0mnK±-t?*>5^fc«r#«i:i-SiWfe: 

WU w/2 r (OJfc*S3£JLJ:6l5JlTT?fcSClfc*<l*lfcfc 
If»**Sl 1 ) !*3fcJg8, 9fc5^f£ 1 0OV^iX3&»fc 

■awaas^A-cfc* r fc itwmt T^miMwtmmt 

3t;irH£. . 

IB*^tt««4b*axai£te^X\ 
50 Sa«6^i»WJ3PXXS*C*5V^X, 5tL^fM?F^fl#^, Its 

jr&#5i s o oax«t*a i m$&±<om?m<m%k, 
jsl, ffi¥^®^^px^^s^^axoDi§^^^ 

^ J: 6 ^ < ft R6 Jh L fc r fc Wlft fci"5^b^i 

at^a^^ i~io %«se fc sisxtt^JSfSitf * fc co 

iS'&^XSStE^XM 0 0°C~9 0 0°CX 1-3 0 0 R£K 

ot»*afrft+C fc t»«fc+6IMt«««WI«t«>K 

teaxatc:*3v^T, tt«wyn*wa«»**r i 'CETfc 

**«RW«*flC-«at6»*OlSlr«iLH:, A 

j|**px^^0SiStf«D€-=3r«oJ¥^ t ^stu 

50 L < t / 2 
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T-&oT N **o'>ft< tto.l 5 ^ p ^Ki^SSftSE 

& 

htfcoT, BE^^y h^MO««tt£ 

Lrft5:ife#« t i-ssMbtt y h„ 

s ft as s -e s r i t i i- a K^bft 

[XHttMUftftH] 

[0001] 

iill ««»^-*/^»¥— ^a^^p 

3sb, mm - m<Dmmmm^$s^x , mmmmm 
fccomnm$iM±%mm l-c, 100 a&±<d±% ftusi 

[0002] 

[0 0 0 3 ] ( 1 ) jB«V6»2ME**4 0 - i 5 0 K k 

(2) 1 0 o TSS, *^tt«xK±<fc*L 
<*#^ 

(3) tt&BiwxttXtt, t^i 0 0 oA/rft 

(4) ir^ * y £J*T*fo5fcto8^*DXi&5Hig 

(5) »Afc:«:*rto&Sfc9, tt*©a«i2feWb*|||^tC 

1/10 — 1/100 £ffiv* 



(3) W»¥9 - 1 7 2 4 9 

(6) B»«|Hc**tt*«fcij, WftttiSfcifi;* 

»S\ aWxttbtt^if.^^o&nfca-&(o 1/1 0 
-1/10 0T»>5ftir-efc5o 

[ 0 0 0 4] jyj=<o,j: 5 ftttJtfr*i-*iMb*ffl«W* 

P V'— 7=W • ■ I?"* * 7^- — * • — -f-> 

3 ^-/W * iSlstfi>$J* • ■ X— =1 T" ^ 

^-f- CT SS 9 1) ( 1991^1 I^g5 4 7 1-15 

y CAfrftjBti: LTffiv*5&«ttB:ftv\> ffiST^fflift; 

-3TSS-efeoT, ftfl¥g2 8»S5^ 199 

[0 0 0 5] S^lftWoKttlBYb^fcfewS^ft^P 
»W5p4-79107^, «BB^F4-79109#, 3#gfW- 
4-131122^Rtf#Bfl¥4-70701 #ft iftcE« £*vt V 
S D U*»Lfti6Sfe, ^oco^jfe^ti, fiRJftW^ 

fco 

3(9 [0 0 0 6} 

tt, 4,2K l:^i^^^4IM^i-3T 
T , i^tfel" 5 K tt * fcVJv S -f if 5 AT* 

*ft-^^*y Kfr«i*pTtBfta»*:Sl«i*5^*3&Sfc 
5C? Tv^ftv^c KlbMSWSttSr, 
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[0 0 0 7] 

[0 0 0 81 Sfc, flPPIKB*Rfc#U ^o&JKttJI 

[ooo9] St, »ft*e«aMRw^»a*ft^*jv^ 
x, w«b«Hi»t 4 Tffl^iB«**Lfc*^rni^ 

•9««;S^5«ffiJ)Pxas«S:fflv\ _h£l5n- 
/HflSiKP3«<0BI"e, ttBU&KSS-UT l ton J^±oAnj± 

X, KWBHbjfflsaxST-, ¥tT{-gaM$ttfc— McoEHfe 

XI ton J^±CO*nEE^Xil^^^DJ±^^m^T^o 
X % a>oR n — /UiE^cDS/J^^ 2 0 0 mmJ£JLhXfc £ I. 

[0 0 11] *fc, Kft*ffl*S|Ei»WO»iS*ffi^j3\r^ 

x, swfcfeais-e, ±«B^E«ufc»^*©niii 

^^X, KETX*(^#fn]LXTftlc:E«UfcX*«) 
S^Wfeot, SSRSHX^J; !?S&iE*4^>FtUX l 
ton UA±OiDH*Ti*t*»^SDJE^teft«fifc'e*<>T. 
^o^R5EiE11^200mmjeJl±i:i-S ^ £ td «fc 0 3fe&X# 

[0012] sfc, ttnttautttTa^/uxTjeRnax* 
rooi3] OEa^bftjaswR^oiije^rffi^^ 

4T?«»tlDX*rtf 5XS, tgwcoll^^^spxi-s 
Xa3i»fcft5C4:Sr1*«i L, *>Ow/ 2 r <D\£& 3 £Jl 
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[00 14] .K^tt-ffcfeffixa^iSV^T, iliBJW 

too i 5] *7c, istt^b&axei-ss^x, Raw 

ISf BS <nffiM I- ^> *f * H »3t Srft#* Uit>§wi^«t*)S 
J5fcX*£5 B 

[0 0 16J *fc, ttKMt:*iB*aM(Mit^*3t^-C, tt«ft 
TXfcS :ti:±i) ilj&x£ & 0 

[0 0 17] K»WC3JPXXSJw*5V^T, 

immVk. fc**rJBU «¥Wfffi»**-iDX«o*»|» 
*osxco?g£;tf J; SiBlttco^ < 

[0 0 18] ^7t, 8SSHti«i®«3(»«-03Blit*Jfe^*J 
20 ^X, tt«»*iKf»*&a«^i*-i 0«KKifXXfi 
^^^^cO?^^^#ffl^X4 0 0°C-9 0 Ott 

1-30 omA<&i&&m$:MTzk\z.£vmj&~?%z> t >- 

erKft 1 "CKTfc"*-^ <tK:J: «5 3gj&X- % S B 
[0 0 2 0] S£#35iSft«*^»3S*fe^*5V^X, B£ 

L< t / 2 

[0021] s-f^#t*c#*»Stufc8*lb*3RjB 

[0 0 2 2] 3-</Utt^##J»Sixfci(ft«»ffl 

[0 0 2 3) £fc s «Kft*fi*«WM-tci3V^-c. 0EK 
fe^r^icj: i9^x#6 D 

[0 0 2 4] ^fc, *»fc*««SMl»^tev^T, ^ 

5<? t^jioaBjt-ee^ 
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[0 0 2 5] tt«Mt*««W^^*y Md*^ 

s*^a, ^^^u-^ffl, ^v-g^fe, &*s»gv^ } 

[ 0 0 2 6] 4 fc, ttlMkttiBStt^ !/* y h <B»it* 
frinllM&au *B^KhRR«r«A«. =-Y/MS#J6 

[0 0 2 7] 4fc„ K»fcfttt«*^^*y hWMSi* 
Id J; »?3gj£-C#5* 

[0 0 2 S] B6»Lfcft^»#fc*5ttS««»i»«C)Bff 

i^T, «J*W«rHf3e©*#ttcJDX«. M^Jtc0 9 0% 

X, B^»^^{^DX^^^^^^^f^^tH 

«iem*«:ro«?S[€r, atMfS<0 9 0%J^.Ji^iS:a{hi- 
5*PX*aS^^(0^nir^T-fc?) N d<o&, SPi&iSiH 

[0 0 2 9] Mft*tt«WI^OK3tS'tt&*5(t 

SKKktffbfeaxSTri, TffitclB«S^fc*3p*ip]lc 
*?*i**jh,SiS&®EE*li*DXISK. Xte. WT^saaStL 

Kt, Xttx J:»«=:EitUfc^^5*<op]i!lliBS:5fri-5x 

^-^^*rco»SJEfilsnx^ii^ffi^J5o inboR 



(5) WJflSp9 - 1 7 2 4 9 

A^^i:WLoo, 7^oirg2 0 oirniJ£A±coSt±SB 

a^Sffi^¥S^y>^iDXco*p a ^^g 
ft *i- & Etffi^lD X*i pJIB C4oT^5 c d C T% 

ti-^Tffca. ^7t, ?Si»w<7>m^bxs^^^T, 

¥^^-^^^PXi"5^^, w/2rW301 

»fc^b*jB«»#»<o||LflBfr*WWJc¥»^«»Lo 
BKb«Sm«ft:^?BSS:B*, *^bSriB* Z i *s 

simttev, -t^«fl>«»»iB[»»a^*3t^T, 100 

OA/mm 2 ^±c0iS5^eg#mS!t®g J c 4r»5 fctfSpJ 

[0030] ^yc v Kn*atKBEo-yv»awttP3ax 
[0031] 4^, tt«*^b«axa^*jv^-c, 

1 0 0 3 2] tt««{t«axatiiiau^T, 
^^jsv>T. iatilifl?fcil»5ferti3&>W5r.i:tJ:9, fll^P 

JE*X*«r*iJffli-5»-fric:tt, BE R»0 
[0 0 3 3] KlWb*«mSMlLWJc:*5u^-C, ttiR 

^^-CO^It^^ m$CO^Lfc&fy<D 2 0 %JL^± 8 0 
50 [ 0 0 3 4] 4fc, K«*r<7>JDXXa^*JU^T, A^f® 



-5- 
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SrteJb U *R*WA< ft*C«t 5«UB«ft*rllSJJ:i-a w 



leas 5^7i ttKAJRi ©BB0>¥»ttfe«* 



L< t / 2 



[0 0 3 5] £fc, BEttfb«itt*WRM-^jHi&^^^ 



70 ffl«W»^K»«iJtKL^ *!MB»iLr«ftrs^ 



[0 0 3 8] *7t, =w F /u*tc:*#ilfc*ftfc*'fb**ffi 



[oo36i *fc, mfcimanm»<D&#mtmxm 

5 ES # ttSKftA *S« tt £r{£^ £7t£>R: MS* 



[0 0 3 9 ] *fc x =-f/vft^«*»SftfcWb**iB 



[0037] tt#S:il»#oKSt*ttfc*5v>-c, at 



20 ftft««*ft:3&Str^'e^»* fcji^r y ^A^l^t 



T 1-Ba-Ca-Cu-Ol 

T 1 1.5-2.2 — B a 1 . 5-2. 2 — C U0, 5-1. 3 — 05-7 

T 1 1.5-1.2 — B ai.s-2.z- Cao.s-i.3- Cui.5-z.3- Oj-9 
T 1 1.5-2. 2 — B aK5-2.3-Cai.S-2.3~Cu2.S-3. 3— O&-I 1 
T l0.S-1.2-B ai.5-2.2 — CUO. 5-1.3— O4-6 
T 1 0.5-1. 2 — B a 1.5-2. 2 — CaO.S-1.Z-Cui.5-2. 3— O6-8 
T 1 0.5-1.2— B a 1.5-2. 2 — Ca2. 5-3.2 — CU3. 5-4.3— Ofi-10 

T 1 — S r — C a-Cu-Ol 

T ] 1.5-2.2 — S ri.S-2.2-Cuo.s-K 3 — O5-7 

T 1 1.5-1.2 — S r 1. 5-2. 2 — C ao. 5-1. 3 — C U 1 . 5-2. 3 — Oj-9 

T 1 1.5-2.2 — S r 1 . 5-2. 3 — C a 1 . 5-2, 3 — C U2. 5-3. 3 — 0&-11 

T 1 0. 5-1.2 — S r 1 . 5-2. 2 — C U0. 5-1 . 3 — 04-6 

T 1 0. 5-1,2 - S TK5-2.2 — CaO.5-1.2 — Cui.5-2.3— O6-8 

T 1 0. 5-1 , 2 — S r 1 . 5-2. 2 — C a 2. 5-3. 2 — C U3. 5-4. 3 — 08-1 0 

Tl-Ba-Sr-Ca -Cu-O^ 

T 1 1.5-2.2 — (Bat- S r i-x)i . &-2. 2 — C uo. 6- 1 . 3 — Os-7 

T 1 1.5-1,2 — CB ax— S ri-x)i.&-2,2 — Cao.5-1.3 — Cut.5-2.3 — O7-9 

T 1 1. 5-2. 2 — (B a x — S n-y)i,s-2.3-C a1.5-2.3-Cu2.5-3. 3 — Os-i 1 

T 1 o. 5-1.2 — (B ax— S r1-O1J-2.2-Cuo.5-1. 3 — 

T 1 0, 5-1.2 — {B ax — S ri-x)i,5-2.2 — Cao.5-1.2 — CuKS-2.3 — Oe-8 

T 1 0. 5-1 . 2 — (B a x — S n-x)l.S-2.2-C a z. 5-3 . 2 — C U3. 5-4. 3 — Ob- 1 0 

x = 0 . 1 — 0 . 9 
T 1 -Pb-S r-Ca-Cu-O^ 

(T I y — P b 1-y) I . 5-2.2 — S r 1 . 5-2 . 2 — C U 0 . 5- 1 , 3 — OS-7 

(T ly — Pbl-y)l. 5-1.2 — S r 1 . 5-2. 2 — CaO.S-1.3— Cui.5-2.3- 03-9 

(T I y — P b 1 -y ) 1 . 5-2. 2 — S r 1. 5- 2 . 3 — C a 1 . 5- 2 . 3 — C U 2 . 5-3 . 3 — O 9- 11 

(T ly — Pbt-y)o. 6-1.2 — S r 1 . 5-2 . 2 — C U 0, 5- 1 . 3 — 04 -6 

(T ly — Pb!-y)o, 5-1.2 — S r 1 . 5-2. 2 — Ca0.S-1.2~ Cui. 5-2. 3 — OS-8 



(7) 9- 1 7 2 4 9. 

U J2 

(T ly — Pbl-y)o. 5-1.2 — S r 1 . 5-2 . 2 *- C a 2 . 5 -3 . Z — C U 3 . 5 -4 . 3 — Ob- J 0 

y - 0 . 1 — 0 . 9 
Tl-Pb-Ba-Sr-Ca-Cu-Ol 

(T 1 y — Pb'l-y)|. 5-2.2— (B a x — S r I -x ) 1 . 5 -2 . 2 — CUO. 5-1 3 O 5 - 7 
(T ly-Pbl-y)l.5-I.Z-(B ax— S r I . 6-2. 2 — CaO. 5-1.3 

— C Ul . 5-2. 3 — 07-& 

(T ly — P b 1-y) 1 . 5-2.2 — (B a x — S r l-x)l, 5-2, j- C a 1 ,5-2. 3 

— C U2. 5*3. 3 — 09-1 1 

(T ] y — P b 1 -r)o. 5-1 . 2 — (B a k — S r i-O i . 5-2. 2 — C uo. 5-1 . 3 — O4-6 
(T 1 y — P b i-y)o. 5-1.2 — (B a * — S ri-Oi.5-2.2 — Cao.5-1.2 

— C u 1 . 5-2. 3 — Oe-B 

(T ly — P bl-y)0, 5-1.2 — (B ax — S ri-x)l.5-2.2 — C 22. 5-3. 2 
^CU3.5H.3 — 08-1 0 

x = 0. 1 — 0. 9 y = 0 . 1 — 0 . 9 
B i — S r-Ca-Cu-Ol 
B i t. 5-2. 2 — S r 1. 5-2. 2 — C uo. 5-1 . 3 — O 5 - 7 
B i 1,5-1.2 — S r 1. 5-2. 2 — C a 0. 5-1 . 3 — C u i . 5-2. 3 — O7-9 
B i t , 5-2. 2 — S r 1 . 5-2. 3 — Cai.5-2.3- Cu2.s-3.3- Os-i 1 
B i -Pb-Sr-Ca-Cu -05£ 

(B iy~Pbl-y)l.5-i.2-S T 1 . 5-2 . 2 — C U 0 . S- 1 . 3 — Os-7 

(B iy — P b 1-y) 1 . 5-1.2 — S ri.5-2.Z - C a0.5-1.3~ Cui.5-2.3— 07-9 

(B i y — P b 1-y) 1 . 5-2. 2 — S ri.5-2.3~ C a 1 . 5-2 . 3 — C U 2. 5 -3 . 3 — 0&- 1 1 

y =0. 1-0. 9 
Ln-B a — C u ~ 

Lni. 5-2.3 — CUO. 5-1,3-04-6 

LnO. 5-1.3 — B ai.5-2.3CU2.5-3.3 - Ob-8 

Ln : Y, Sc, La, Ac, Ce> Pr, Nd, Pm, Sin, Eu, Gd, 

Tb, Dy, Ho, Er r Tm, Yb, Lu 
Ln — S r — C u — 

Lno.8-u - Sri.5-2.3Cu2. 5-3. 3— Ofi-8 

Ln : V, Sc, La, Ac, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 

Tb, Dy, Ho, Er. Tm, Yb, Lu 
B i -S r-Y-Cu-Ol 

(B i i-xCux) — S r2 — (Yi-y C u y) — Cuz- Oe-e 

x^G, 1 ~0. 9 y = 0, 1 — 0 . 9 
B a — C a — C \i — 

C U 0.5-1. 2 — Bat, 5-2.2— Cuo. 5-1.3 — C>4 -6 

CUO. 5-1 . I — B al. 5-2. 2— CaO.5-1.2 — Cut. 5-2,3— 06-B 

C UOJ-I. a 1 J-2. 2— C a2.5-3.2~C U 3 . 5-4,3 — Ofl-10 

(A gx, Cui-n)o.s-i. 2 — B 31 J-2. 2 — C UO. 5-1 . 3 —04-fi 

(Agi, C ui-Oo. 5-1 . 2 — B ai.5-2. 2 — C ao.s-1,2 — C U 1 , 5-2. 3 ~Ofi-fl 

(A gx , C U I-OO. 5-1 . 2 — B a 1 . 5-2. 2 — Ca2. 5-3.2— CU3, 5-4,3" Oe -10 

x =0— 1 
S r — C a — C u — 

CU0.5-I.2-S r 1 . 5-2. 2 — C UO. 5-1 . 3 "04-G 

CUO. 5-1. 2 — S r 1 . 5-2. 2 — C aO. 5-1. 2 ~ C Ul. 5-2. 3 — O6-8 

CU0.5H.2-S r 1 . 5-2. 2 — C a2.5-3.2 — C U3.5-4.3— Ob-1 0 

(Agx, Cul-Oo.5-1.2 - S r 1. 5-2. 2 — C UO. 5-1 . 3 — O4-6 

(Agx, Cui-x)0.5-1.2- S r 1.5-2. 2— CaO.5-1.2 — CUI. 5-2. 3— 06 -8 

(Agx, C Ul-x)0. 5-1 . 2 — S riJ-2.2-Ca2.5-3j - CU3.5-4.3— Os-IO 
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x = 0~l 
Hg- 3 a - C a — C u — O ^ 

Hgl.5-2.2-B ai.S-Z.2-CU0.SH. 3 — OS-7 
Hgl.5-1.2- B a !. 5-2. 2 — CaO.5-1.3 — Cui.5-2.3-07-8 
Hgl . 5-2. 2 — B a 1 . 5-2. 3 — C a 1 . 5-2. 3 — C U 2 . 5 - 3 . 3 — Ofl - H 
HgQ.5-1, 2 — B a 1.5-2.2 — CUO. 5-1. 3— 04-6 

H go. 5-1. 2™* B a 1. 5-2. 2 — C a 0. 5-1 . 2 — Cui.5-2.3- Oe-s 
H gO. 5-1 . 2— B a 1 . 5-2. 2 — C a2. B-3. 2 — C U3. 5-4. 3 — Ob-10 

Hg-S r-Ca-Cu— 

Hgl.5-2.2~S rl.5-2.2 — CUfl.B-1, 3 — OS-7 

H g 1 . 5-1 . 2 — S rj.5-2.2-C a 0. 5-1 . 3 — C u1.s-2.3 - O7-9 

Hg1. 5-2. 2 — Sri. 5-2.3 — Cal, 5-2.3 — Cu 2. 5-3.3— Os-11 
Hg0.5-l.2-S r 1. 5-2. 2 — CU0.6-1, 3" — 0<-6 

H go. 5-1 . 2 — S r u-2. 2 — C a 0. 5-1 , 2 — C ui. 5-2. 3 — Oe-8 

HgO.5-1.2~S ri,5-2.2 — Ca2.5-3.2 — CU3.5-4.3 — 08-10 

Hg — Ba-S r-Ca-Cu-O^ 

H gi. 5-2. 2 — -(Bax— Srl-x)l.5-2.2 — Cuo.5-1.3- O5-7 

H g 1 . 5-1. 2 — (B a x — S r i-x)i. 5-2. 2 — C ao. 5-1 . 3 — C ui . 5-2. 3 — O7-9 

Hgl.S-2.2 - (B a x ~ S r 1-x) 1. 5-2 . 3 — C a 1 . 5-2. 3 — C U2. 5-3. 3 — OS-1 1 
Hg0.5-l.2 - (Bax — S r1-xl1.B-2.2-Cuo.5-1.3- O4-6 
Hgo.SM.z- (B ax— S n-x)i. 5-2, 2 — Cao.5-1.2 — Cui.5-2.3— Oe-a 
H go. 5-t.2 — (B a x — S r 1-x)l. 5-2. 2 — C a 2. 5-3. 2 — C U3. 5-A. 3 — Ob- 10 

x = 0. 1 — 0 . 9 
Hg-Pb-Sr-Ca-Cu-Ol 

(H g y — P b 1-y)l . 5-2. 2 — S r 1. 5-2. 2 — C UO. 5-1 . 3 — OB-! 

(Hgy — Pbl-y)l. 5- \.2 — Sri. 5-2.2 — CaO. 5-1.3 — CUI. 5-2.3— 0?-9 
(H gy — P b 1-y) I . 5-2. 2 — S r 1, 5-2. 3 — C a 1 . 5-2. 3 — C U2, 5-3. 3 — Ob-1 1 
(Hgy— Pbl-y)0. 5-1.2— S r 1 , 5-2 . 2 — C U 0 . 5- 1 . 3 — 04-5 
(Hgy — Pbl-y)0. 5-1.2 — S r 1. 5-2. 2 — Ca0.5-1.2— C Ul. 5-2. 3 — Oe-8 
(H gy — P bl-y)o. 5-1. 2 — S r 1. 5-2. 2 — C a2, 5-3. 2 — C U3. 5-4. 3 — 08-10 

y = 0. 1 — 0 . 9 
Hg — Pb— Ba— S r— Ca— Cu — 

(Hgy— P b 1-y) I . 5-2. 2 — (B ax— S r K 5-2. 2 — CU0. 5-1. 3 — Qs-7 

(Hgy-Pbl-y)l,B-1.2-(Bax-S r T-tt) 1. 5-2. 2 — C a 0. 5-1 . 3 

— C Ul. 5-2. 3 — 07-9 

(H gy — P bl-y>1. 5-2. 2 — (B a x — S r 1-i)l. 5-2. 3 — C a 1. 5-2. 3 

— C U 2. 5-3. 3 — 0&-1 1 

(H gy — P b >-y)o.5-I. 2 — (B a x — S r K 5-2. 2 — C U0. 5-1 . 3 — 

(H g.y — P b 1 -y)0. 5-1 . 2 ~ (B a x — S n-0i.5-z.2 - C a 0. 5-1 . 2 

— CUI. 5-2. 3 — Ofr-8 

(H gy — P b l-y>0. 5-1 . 2 — (B a x — S r 1-x) 5-2. 2 — C a 2. 5-3. 2 

— C U 3. 5-A. 3 — Oa-io 

x = 0. 1~0.9 y = o.l~0.9 
H g-T ] — B a — C a — 

(H gy-T 1 1-y) 1. 5-2. 2 — (B a x - S rl-x)l.5-2. 2 — CU0.5-1. 3 — Os-7 
(H g y-T 1 1-y) K 5-1 . 2 — {B a x — S ri-x)i.5-2.2— Cao.5-1.3 

— C U 1 . 5-2. 3 — O 7 - 9 

(H g y-T ll-y)l.5-2.2 — (Bax-S r 1 - x ) 1 , 6-2 . 3 — C a 1 . 5-2. 3 

— C U 2. 5-3. 3 — 0&- 1 1 

(Hgy-T ] l-y)o. 5-1 . 2 — (B a x - S r 1 - x ) 1 . B-2 . 2 — C U 0 . 5 - 1 , 3 — Q<-6 
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(Hgy-T 1 i-y)o. 5-1.2 — (B a*-S ri 

-Cui.5-2.3 — Oc-ft 
(Hgy-T 1 1-y)o. 5-1 . 2 — (B ax — S r 1 

— C U 3. 5-4.3— OB-10 

x ^ 0 — 1 y ^0. 1—0. 9 
[0 0 4 1 ] Sfc, «WlWC1o^'C, 

[0 0 4 2] *fc, KKftMjB«»-7^y hfcdai^ 
"Cs KftflrttJ: LT2-I 2%<OT/U% ^j?At$tt 

[0 04 3] *fc x K^b*JB«*^^*y htDMit^ 20 
SJSSrBftJhU 7^iffi^^y 

[0 0 4 4] *fc % h^M3t^ 

xmnw&i%nx*zz>mt%mm^ 

[0 0 4 5] 

mutmi) *»w<o«it*feo-«sr, Hit 

[0 0 4 6] H l ft, Kit*te^»»!XSSr^i-Sl-Cfc 
fo^^C^^Lt^i^ 1 - 3 ^ d y©B i 
2Sr2CaiCu20x 8 0 0 1 — 2 0 h 

in!R»ft#U K*#:*£»ffi£i£fcgL ^6 mm, 1*3 
SSirni, ^£ 8 0 Omm^UxsV -?\Z-WMMk., Kn^y 
^(r«t ^^0, 9mm *^^^j»5!iDXL,fc„ ^ 
T, ^PX^*^*5V^Ti£^3. 9imTC\ 3 0 Ot, 1 0 
#*£*E, 1 . 0 3mmfi-C 8 0 0 1/ 1 - 2 0 hMgt 50 



Ot. 5-2. 2- C a 0 . 5 - U 2 
x)l . 5-2. 2 — C a2. 5-3. 2 



15~2 0ra(DljS^#fc o CI ie45 Ormni^bl! 

SrfiL ^88, 2 mm, I*tfl7. 1 mm , ft£ 5 2 Omm^ll 

fc. r WflCKn c^*rfflv^r»3IJpxU* 

j&Wl-iUMO. 5 -2mm, ftS 1 0 - 3 0 m<D$tftfb L 
fc. SDXj^^^JBV^TiE^S . 9 mmT\ 300 

°C, 10« L6 2mmiT8 0 0t;/l-10h 
iDfRftftftUfc. ikW«>!Rl^a^X**«)Kj»4:BSJh 

V\ fc*3 % I. 6 2mm J^±<D^i;if£ x 

(C^ V^T iWJ^^^S Srfr o fc D jfcM, 

2 — 0. 5mm. i® 1 — 3 mm, I^5^1 5m^$TiDX 

ufc 0 roxfefi, mK7&^ s y^^hm<om^^m^ 

[0 0 4 71 r^fci:, ^A^ftlfcfefr 5«-frtH:, 

B 3 fc«^»»ftfl:«rH^ l,fc B # 
H*tr±tt«S*i : PT-EAtt*JEfcU<tt, 4~l0^U±tf> 

ftTT- — v^^rjs l^co ^(om^mm^ 1 -2 o%gg 
f±, Hici^u<(t5-7%xfea D sss^s^^t 

[0 0 4 8] 11 5 it, »*&ljnXt*lfeLftU^Jfc|(i«^ 

J:SK3t*te^xSia^jni- a ifc^'fbSDXXSJ^^^^ 

[0 04 9] 16^11 co^^iDSSat^uir^tciUfc 
36*oT#MSl. 5 2mm d^JEffiJnXXS^A^fc*ISK 

ttlmt*^ IsSmm, J¥^0. 1 5mm X~foZ> B S]EE^ 
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17 

-iRi, fflitt<Dffi1Qfr h ^tb^tl 3 Gial*3M£.H1K LT4^ 
9, *g5mm. 0. 1 5rnn<D-&4 XT W 5 5 OAirV^}* 

^L6s 7 3 0 O0A/cm 2 t^O^frty ,)^RMU<D 

[0050] ft^iRSrffriEi-sBlttt, lawodnxtetf /<? 

TTfcixrtBBft<iDX^*Tto6r.ifc*fflUfc* 5 
0 %«_b-C&*W£, 7 1 — ^Dgffl^SSiJixds^Cv 10% 

10 0 5 1] U7(tw^tj(Djg|tJ^^^^^^^# 

jt« it is t //if afesosft < . mm \z+#&& 

[0 0 5 2] H 8X1^8 9^811X1/8 5 (^*bfc*J8 
&7jkirmr*h%o §8ft 4.2K i-^V^Ts ^S$££J^ 
Pit) offl-KSr^i-^-CfeS^ ^RMRKSm o 

^5«<M£«B*W1-£fc*fc % 1 0,0 0 0cm IP*>10 
fc^U 4 0 0 0-5 0 0 0A/mm 

$jjfa<D mm £ *5 * a ^r^ff^ Jt r utit 
ct^xSifrto^o^^Us isjiL«ffio®T£ffl^x 



#f?fl^9 - 1 7 2 4 9 
*>"5x MIC (B^moiiWfc toTiBfSrtty-t- 

fe^tty-^-^^^^^ftPfii^^i-sjjpx*^ 

[ 0 0 5 3 ] (36K09 2) **«0>y— fe-i^v 
^Sr&<+5**^IIxyo^^(OB«^ov^St*« 

[0 0 5 4] ilO, ill &tW2l 1 2 fi*5SW^e«f 
^klPXSS«rolill*HI*H*:^i-o *«*-ffcaS«ttK*tt 

OR^S&^i-SXftcoPMSi O^J;*), »SH-£8& 

m-t&z.bizxiomi&Zftz* ^fc s hi i<D»dtfc*i 

ft*«tt«MS*5Cfc^i;01lia;S*L*o Hi2fc*3 

^Jtt. Kiz^S tcj: Vfem&tll - 2 Oton (75jnJE 
(Is n -/U^COAOBEX Mt&mft ^»-&tC*Jt t , 

MtixfoSo ^fc, »^^^ottip^iJ^-^5v^r^i, sii 

BISttfel 1 3& 5 MAD^tiTV^5 0 ZWT^isa 
Xfeofc B ^5fe^n— yuJEjgl?^ r <7> i 5 ftffifTH* 

•^COifE^hil mfo/c 9 0. 5 mm gJLTX^> 9 , ^SWiCfpl 

mi lsrai 2o^ifig[^i5v^rt ) , jjswcotapftj 

[0 0 5 5] JBtd, *K«(-*5V^T*±, n-yu^coxj, 
(DUM^Bmt n-y^tiRSfllX^EE^SaS:^ 

mmJ^_b, fftL<H2 5Omm~5 0 0nmi:Lfc o Hi 4 
^DXfltr^-r-^I <J?£ 0, 5mm) kM*XAk<DT -*7* 



-10- 



(11) 



7 2 4 9 



19 



20 



[ 0 0 5 6] 



□ — JU S ( »w ) 


3*i*s a it ( % ) 


tt#(X> 1 c (A) 


y - -t - y v # 




8 3 


i 7 


ft 3 75 ft 1- B * 


6 0 


S 1 


1 5 3 




10 0 


9 1 


2 15 


ft L 


1 5 0 


9 3 


2 B 1 


# L 


2 0 0 


a 7 


4 7 6 


sr ^ 


3 0 0 


9 8 


5 S 0 




5 0 0 


9 8 


5 S 2 




y u * 


9 8 


5 4 6 





[oo5 7i mi \zmi o<D&m^ifej&\sititifim\zteft 

[0 0 5 8] KT. 1 T?»^fc*S-ioJjqxic:« 

"S^^-^e^SiofcJEJBW^IIWTtrHl 0X14 
[Hi 1 Xfffll 2<DJE«X*IH^»A-f So 

*i\ r^^illi 51 

^T^nx^fto/c 0 ^©£§-g\ Hi O&lflHl 2£>«J& 
^ioi^TJin-A- (R^fllX^) ©il/Ute 3 0 0mm h U 

TffiTk^ffin— ^fiDii:@ji2 o oiim-efcofc. Stc, 

Ell 1 ^«rictCA5V^T»±J:Tn— yuo**:S$:4 0 0m 
m, ft/hS*3 0 Ommi: Lfc 0 «ft4fc*Qj3®ffiJ£>'r — ^ffl 
f±2. 3mniJ?:^H0. 5mm T'fe^7t 0 *J»Kjft*PXg<P 
i^X{±, i^-f^aaX^Jfejciai^T^BSmjn. J¥£ 
0 . 1 3mmT"foo7c & 

[ 0 0 5 9} [11 5^^|ff®^«-^*^^C0e^® 

fcWfcj&*ftJ:5fcw/2 r^3WtSSfftJ c <7}[p}± 

j ciSfiTUTUt 5.- *JUttrt:iKStt51l«ttt 
[0 0 6 01 (mmm 3 ) S16H, ABrSoRfcftiH 

sfc^-efcs. r^sseoffiicoflifiSctt-r^Tx mem 2 



20 



3€? 



«3TOKffi»«tt5p*K-ftbftv^**s*>5 B com 
K»*0«HT-Rbfc. ftfc\ 7^f7.ht B !/fft ffig 

i^ffi'jj»prffix-*>s^, ^SiRftiiDxa^cisiaisjh,^ 
xtwai 2<a«j*-m, n*©iHite^#5JBa*imi»! 

[0 0 6 1 ] ;i^J;5KLTffr*$ft7t > >'i'* hjR»9 

^»ft^fcfi**i-5^fc*SprfBi:ftS. 
[ 0 0 6 2 ] (H3g0tj4) 0 1711 **Mfc*JJt5!ft 

^Mbv^iweifafeK**^** cftn m^cona^ 
a^a^-cn *irn«ift6>ft^^s, fc<^ &r<d 

H i^^O^ftwWKtttiot, ^W77M 

4is spxxa^j«iB*iijt^^tj+5>fttt«!asfflftu^ 

[0 0 6 3] iMfcftjBfi8Ml7ttaittt:-^ 1 

3(^i:oTAnB$^a 0 w^K, KIRttt— '>ft 
< i: tfc-^fl3R1B»li*|ailC3^tPJU ««t*prtco*S 

[0 0 6 4] Mfl *F\H\ct&W:£titzW.'&3 Ocmco K 

7A15E:100 ^ — >\ Ipib^ 1 0 0m»t#ttb 
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ft:Jo/:-r, 8 0 0 — 9 0 0^coiiJgfiEffirtOtt#<E> 

[oo6 5] mmms) z>mRiSi&+ 



22 



JO 



fooT, «i;iJnx»TBSA"C\ S^f^lMwcic?^ 
TJftWTfcSi&^J&sfcSo -^u^!i s 1 - 

riW £ lift* ^ tt& l 4 *»JD x» <o * cd 

t 4<DB«-t?*fc>Ufc4#, 
L< t/2 

[0 0 6 6 ] 

ME 2] 

2 



( At m ) 

□ t 






5 


1- 7 


1 SIT 


5 


1 0 


5 JCl_b 1 


1 0 ! 


2. 2 




1 0 


7 


4 — S 


4 0 


5 




4 0 


2 0 


10—12 


100 


2 0 


1—2 



[0 0 6 7 } ^J;?^ ftgl-3^ny^tt 
Pb0.4Sr2.0Caz.2Cu3.01Oi 0^j5fc<Srfi?iJlc4 9 50 
[ 0 0 6 8] If, #^3c*offiB^JS#*$r3f3t«o^ 

frtt-zmm u , t* * * »^ow»«fcov 

#5HBa£co£^ Ufcmfi 1 0 0 g td^f LMzk lOOg^) 

1 : I <DmWt7kmi&l 0cc*^ffi»tf^-^^ 1 0 g COS'j 
yi ST-SOtfilT, ^Kli-lBOt 19 40 

[ 0 0 6 9] (|?5g#!j 6 ) S19H *|EM<0»*rfeffl 



*3SS©j6*WllO*afet?f^AUfc»SO. 1 5mm . 46 

an 3 Omni, tt-m^l 0 Smm-CfoSo *'^-ir— -< 
yvcO^'t sl >'2 4iC^^3 0mm, 2mmco^£ 1 0 0 
Oppm ^^*->T>AaiE<b:«ft»*Sftft-frASrfflv^fc. 0 Hi 

f6C0T\ d*x£:«8H-5fcfc x 0 m^+J: 5 
tr^2 4»ffi(c, Bfe{b«rtttt«JR 2 5* = -^-f 
6#4^X5fe£Lfc B 

10 0 7 0] Sfc, *=-fyW7?lft»B4LTH, ffi£9 
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featttt. aW«ft3Ioa93MCH:ikgaTt, ill 

Sfrfctfl«*>#frl 0 kg/mm 2 a** MgO^fU: 
■ftlfcdftjlft^Tfco-Ctit^ 3 0 kg/mm 2 

[0 0 7 1 ] Lfc^ot, tt««(cJ;9 3-</Wc:iIl*>5 

««**»sirt-5ifc^a*^^, rot** ffift«t 

* L^fc^tt, T — A^^^^X (Cu-Al^) S 
*S3~5mm, 1^1 0 Om(Df-y« U ifeS 

[0 0 7 2] §21 f^H 1 9 fcHWO/'!^*-— # = -f /I' 

-fMfcEttts rtS3 Omrn, £Mll 1 0 mm, ift ^ l 2 0mm 

[0 0 7 3] (HSfiM 7 ) M 2 2 tl*|SKOga«^^ 
*y hO«/£lII£*H\ h 2 9 fete % H 

3.0KJ:9»aStt5 a mS2 8» ««K y — K 3 3 4r 

10-1 3/Qm©tttt36S»*bfcmac«["eSEIlLfctt 
^.mSfcte 2 0 0 A"efc!9 v C<0t6©SSfe«»tt5. 8 

[0074] 9 - K 3 3 

[0 0 7 5] J^ii, #»W<z>— S6*WSr*lc, rtSSrtft 
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K NMR-SS, EXfflMRlSHE. Atififlfc, ^lil 
[0 0 7 6 ] 

[HffieolB 

[mi] *3sww«««i»*t(o»jftxaEio 
[B6] ^^©m^mffi^m. 

[B 8 ] - «*»«trH-rs t»W 

[B9] *»flt«*»«*cMi-6y-*-^^^Jti 
KB. 

[Bl 0] *3SM<0«[*«xaS:SBISi-Sfc«><0«« 
[IE] l l ] **B8«5»l»fcXa4:Sa6i-STtfttf3KB ■ 

Bo 

[11.2] *««©««^bXa*:*llti-Sfcft©»« 
30 El. 

[B13]I1 2<oSg«»«fcfcttS»W<Dffifi 1 KJh* 
IB 14] inxmj^1g<hjpx^^x-yls^^i-^ n- 

[0 15] JDX«r««i:Jpx»i(Mi©Jti; J c<oh« 

im i e ] y>r * 7U<Dft$uxm<D$mMo 

[1211 7] *«^(?3SRlBW*r9arA&Si-SXaiiI 0 
IEBl 8] *5SM(cfflv^S»*^»«!2o 
40 [019] *#W<& = ^A«/*B. 

[B2i] *hk-s-s bfc 2 4 saa p ^ ^<Dmmm& 

[122] $8ffl<OSf»-7^5' ^^TAi 0 

i"'SMb«««»ff, 2-MM$f, 3-R«L 4- 
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